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METHOD AND SYSTEM FOR FACSIMILE DELIVERY USING DIAL-UP 

MODEM POOLS 



5 Background of the Invention 

Field of the Invention 

The invention relates generally to Internet Protocol telephony, and more 
particularly to a system and a method for utilizing inbound, dial-up modem pools to 
deliver store-and-forward facsimiles. 

10 

Description of the Related Art 

The transmission of a facsimile (fax), from one fax machine to another, using 
the Public Switched Telephone Network (PSTN) is a common activity. Studies suggest 
that an average Fortune 500 company incurs a cost of about $15 million each year for 

15 sending faxes over the PSTN. Additionally, reports estimate that the worldwide, long- 

distance fax bill in 1997 amounted to $30 billion. However, the use of the Internet can 
significantly reduce the cost of long-distance faxing. The Internet is the well-known 
electronic communications network that connects computer networks around the world. 
The savings in the cost of long-distance faxing are realized by using the Internet for 

20 transmittal over the long-distance portion of the route, and using the PSTN only to 
complete the transmission locally. 

With the adoption of international standards, high quality faxing via the Internet 
has become a reality. A significant development has been the adoption of the standard 
for transferring fax data via the Internet using the "store-and-forward protocol," i.e., the 

25 T.37 standard of the International Telecommunication Union. The T.37 standard allows 

the commingling of corporate and fax-service-provider equipment and networks to 
provide local fax server coverage anywhere in the world. One aspect of the T.37 
standard is that, unlike real-time faxing, delivery of a store-and-forward fax can be 
delayed until a transmission line becomes available. 

30 Generally, Internet Service Providers (ISPs) make available the hardware and 

software needed for accessing the Internet. One typical manner of accessing the Internet 
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is known as dial-up access. Dial-up access refers to connecting a device (e.g., a 
personal computer) to a computer network (e.g., the Internet) via a modem that accesses 
the Internet through a public telephone network. In order to meet surging demand for 
access to the Internet, ISPs have invested substantial amounts of capital in "dial-up 
modem pools." A modem pool typically includes a group of modems that is shared by 
the ISP's subscribers. Generally, an end user connects to a dial-up modem pool of the 
ISP, then the ISP connects the end user to the Internet. However, the recent 
emergence of other links, such as broadband, Internet-access technology, is threatening 
to make existing local dial-up modem pools obsolete, or at least largely underutilized. 

There is, thus, a need for a method of and a system for implementing the "store- 
and-forward" protocol utilizing the inbound, dial-up modem pools of ISPs. 

Summary of the Invention 

The invention, in its different embodiments, utilizes ISP's dial-up modems to 
reduce the cost of long-distance faxing. In one embodiment, the invention provides a 
method of communicating a fax message via a computer network. The method 
comprises receiving the fax message by a server having at least one dial-up modem, 
determining availability of the dial-up modem, and sending the fax message via the dial- 
up modem to a receiver. 

In another embodiment, the invention provides a method of communicating a 
fax message via a computer network. The method comprises transmitting a fax from a 
first fax transceiver to a first server and forwarding of the fax by the first server, via a 
computer network, to a second server having a plurality of dial-up modems. The 
method further comprises receiving and storing the fax at the second server and 
determining availability of each of the dial-up modems. The method further comprises 
queuing transmission of the fax for a period of time, and determining availability of 
each of the dial-up modems upon expiration of the time period, if none of the dial-up 
modems is available. The method further comprises sending the fax via a selected one 
of the dial-up modems, determined to be available, to a second fax transceiver, wherein 
the second fax transceiver is physically located in the same local-toll area, of a public 
telephone network, as the second server. 



Another embodiment of the invention provides a system for communicating a 
fax message via a computer network. The system includes a server, in communication 
with the computer network, that is configured to receive the fax message. The system 
further includes at least one dial-up modem, in communication with the server, 
configured to send the fax message to a receiver. The system further includes a 
communication link for delivery of the fax message to the receiver. 

Yet another embodiment of the invention provides a system for communicating 
a store-and-forward fax message via a computer network. The system comprises a 
server, in communication with the computer network, that is configured to receive the 
fax message. The system further comprises a plurality of dial-up modems, in 
communication with the server, configured to send the fax message to a receiver. The 
system further comprises a module executing in the server for processing the fax, 
wherein processing the fax includes storing the fax in a memory, determining the 
availability of the each dial-up modem in the plurality dial-up modems, queuing the fax 
for later delivery if none of the dial-up modems is available, and sending the fax 
message via one of the dial-up modems to a receiver. The system further includes a 
communication link for delivery of the fax message to the receiver. 

Brief Description of the Drawings 

The above and other aspects, features, and advantages of the invention will be 
better understood by referring to the following detailed description, which should be 
read in conjunction with the accompanying drawings, in which: 

Figure 1 is a network diagram illustrating facsimile transmission over the 
Internet, 

Figure 2 is an exemplary block diagram of a network server in accordance with 
one embodiment of the invention. 

Figure 3 is a flowchart illustrating the process of communicating a facsimile in 
accordance with one embodiment of the invention. 

Figure 4 is a flowchart illustrating the process of handling a facsimile at the 
network server of Figure 2. 



Detailed Description of the Invention 
The following description should not be taken in a limiting sense, but is made 
merely for the purpose of describing the general principles of the invention. The scope 
of the invention should be determined with reference to the claims. 
5 Taking advantage of the store-and-forward protocol, the invention 

advantageously utilizes inbound, dial-up modem pools to transmit faxes in a cost 
efficient manner; this result is obtained because ISPs may deliver faxes during nonpeak 
(i.e., idle) hours of dial-up use of the modem pools. Figure 1 shows a network 100 that 
is configured to provide facsimile (fax) transmission over the Internet 108. The network 
10 100 typically comprises a first fax transceiver 102 connected to a first server 106 via a 
communication link 104. The first fax transceiver 102 may be, for example, a 
^ conventional fax machine or a computer with fax capabilities. The communication link 

Oi 104 may comprise any link (e.g., PSTN dial up, ISDN, xDSL, etc.) that is commonly 

Cf used to connect to computer networks, such as the Internet 108. The first server 106 is 

'% 15 typically a processor based computing device that is programmed with instructions to 
m receive fax transmissions from the first fax transceiver 102. 

CI The network 100 further comprises a second server 110, which can be accessed 

||| by the first server 106 via the Internet 108. Similar to the first server 106, the second 

K server 110 is also a processor based device; however the second server 110 includes a 

H 20 group of dial-up, in-bound modems (shown in Figure 2). Both the first server 106 and 

the second server 110 are connected to the Internet 108 in a manner well known in the 
pertinent technology. 

The network 100 further comprises a first communication link 1 12 that connects 
the second server 1 10 to the Public Switched Telephone Network (PSTN) 1 14, which in 
25 turn is connected to a second fax transceiver 1 18 via a second communication link 116. 

The first communication link 112 may be a conventional telephone link or a wireless 
telephone link. The second communication link 116 may be any well known 
communication link (e.g., conventional telephone link, fiber optic link, wireless link, 
etc.) for connecting networks or communication devices, The Internet 108 and the 
30 PSTN 1 14, or their equivalents, are well known in the pertinent technology. 
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In operation of the network 100, the first fax transceiver 102 transmits a fax over 
the communication link 104 to a first server 106, which is located within the same local- 
toll area as the first fax transceiver 102. The first server 106 then communicates the fax, 
via the Internet 108, to the second server 110. In one embodiment of the invention, the 
5 first server 106 communicates the fax to the second server 100 using the "store-and- 
forward" protocol, i.e., the T.37 standard of the International Telecommunications 
Union. However, it will be readily apparent to a person of ordinary skill in the pertinent 
technology that other protocols allowing for delayed transmission of a fax over the 
Internet 108 are equivalent to the T.37 standard for the purposes of implementing the 
10 present invention. The second server 110 is located within the same local-toll area of 
the PSTN as the second fax transceiver 118. The second server 110 includes an 
attached modem pool (shown in Figure 2), such as that used for conventional dial-up 
access to the Internet. When the fax arrives at the second server 110, as will be 
described with reference to Figure 3 and Figure 4, the second server 110 processes and 
i 1 5 transmits the fax to the second fax transceiver 1 1 8 via the PSTN 114. 

1 Figure 2 is an exemplary block diagram of the second server 110 according to 

I one embodiment of the invention. The second server 110 comprises a processor 210 in 

communication with at least one modem 224 as well as a memory 212. The processor 
210 may comprise any commercially available processor, such as a Pentium Pro, any 
* 20 processor in the 680x0 family of processors manufactured by Motorola, etc. Typically, 

the second server 110 includes several units of the modem 224, which collectively are 
referred to as a modem pool 222. Each modem 224 has an input/output port 214. The 
modem 224 may be a dial-up modem, such as a 28 or 56 KBPS modem, which is 
connected to the Internet 108 and to the PSTN 114. The memory 212, conventionally 
25 connected to the processor 210 and the modem 224, may be in the form of a cache 
memory for rapid access to the cached (i.e., stored) information, or other type of 
memory, such as a dedicated hard disk.. 

The process of communicating a fax in accordance with one embodiment of the 
invention will now be explained by reference to Figure 3. Figure 3 is a flowchart of the 
30 process of communicating a fax in accordance with one embodiment of the invention. 

The process 300 starts at block 302 when a user submits a fax to the first fax transceiver 
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102 for delivery. At block 304, the first fax transceiver 102 sends a fax to the first 
server 106, which is typically located in the same local-toll area of the PSTN as the first 
fax transceiver 102. The first server 106 then receives the fax at block 306. At block 
308, the first server 106 reads a destination number from the header of the fax. The 
5 destination number is typically the fax number of the intended recipient fax machine. 

At decision block 310, using the destination number, the first server 106 determines 
whether there is a second server 110 in the local- toll area of the second fax transceiver 
118. If that is not the case, in decision block 312 the first server 106 queries whether 
the user has authorized long-distance charges for the fax transmission. This may be 

10 done for example by informing the user that long-distance charges apply, and receiving 
input from the user as to whether the user authorizes the charges or not. If it is 
determined in block 312 that the user has not authorized such charges, the system 
proceeds to block 314 wherein a flag is set indicating that the fax was not sent by the 
server 106. The process 300 then moves to block 322 where it ends. If, however, it is 

15 determined in block 310 that there is a second server 1 1 0 in the local-toll area of the 

second fax transceiver 118, or in block 312 that the user does authorize long-distance 
charges, the process moves to a block 316 wherein the first server 106 sends the fax to 
the second server 1 10 via the Internet 108. At block 318, the second server 1 10 receives 
the fax, and stores it in the memory 212. The process 300 then moves to a block 320 

20 wherein the second server 110 processes the fax for delivery in a manner described in 
greater detail with reference to Figure 4. After the second server 110 delivers the fax, 
the process 300 ends at block 322. 

The method of processing the fax for delivery, represented by block 320 in 
Figure 3, will now be explained with reference to Figure 2 and Figure 4. Figure 4 is a 

25 flowchart illustrating the process of handling a fax at the network server of Figure 2. In 
Figure 4, the process 400 begins at block 402 after the fax has been received at the 
second server (i.e., block 318 of Figure 3). The second server 110, at block 404, 
enumerates each of the input/output ports 214 of the modem pool 222. The process of 
enumeration refers to counting the number of ports present in the system and noting 

30 their active or inactive state. For the purposes of this discussion, if a port is not 

currently being used to fulfill queries of other users, the port is termed an inactive port 
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(i.e., it is in an inactive state); otherwise the port is called an active port (i.e., it is in an 
active state). Enumeration may be performed at start-up of the second server 110, after 
the ports 214 are added or removed, or periodically at predetermined times of the day. 
Enumeration prevents the second server 110 from attempting to transmit on a failed port 
5 and generating an error that then must have a corresponding error handler. At block 

406, the active or inactive state of each port is saved to the memory 212. 

The process continues to decision block 408, where the second server 110 
determines whether there is a pending fax transmission. If there is no pending fax 
transmission, the process returns to block 406; otherwise, the process continues to 

10 decision block 410. At decision block 410, the second server 110 queries whether there 
is an inactive port 214. If the second server 110 does not find an inactive port 214, the 
process moves to block 412 wherein the second server 110 queues the fax for 
transmission at a later time. The second server 110 then, at block 414, starts a timing 
loop that will run for a predetermined amount of time or counts, i.e., a time delay. The 

15 duration of waiting time is appropriately chosen by the system administrator based on, 

for example, historical data, current or anticipated system loading, or other criteria 
applicable to the use of the system. For example, during hours of very low use of the 
modem pool 222, delay time should be minimum. On the other hand, a longer delay 
time should be chosen when the modem pool 222 is being heavily utilized by dial-up 

20 connections. Additionally, in one embodiment the selection of the duration of the delay 
time of block 414 could is left to the user; or, alternatively, the processor 221 might 
determine the optimal waiting time using any optimization algorithm that takes into 
account, for example, the number of ports 214 available and the number of subscribers 
of the ISP. 

25 After the time delay of block 414 has expired, the process returns to block 406 

and proceeds as described above. Alternatively, in another embodiment, after 
expiration of the time delay the process may return from block 414 to query block 410, 
since it is already known that a fax is pending for transmission. If it is determined in 
block 410 that there is an inactive port, the process moves to block 416 where the 

30 second server 110 reserves the inactive port for the transmission of the pending fax; this 

changes the port status from inactive to active, i.e., from idle to busy. At block 418, the 
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second server 110 transmits the fax via the reserved port 214. The details of such 
transmission are well known in the relevant technology. If long-distance charges apply, 
the charges may be stored in the memory 212 for later accounting or billing to the user. 
At decision block 420, the second server 110 queries whether the transmission was 
5 successful. If the transmission was not successful, the process returns to the decision 

block 410 and proceeds as previously described. If it is determined in block 420 that 
the transmission was successful, the process moves to block 422 wherein the second 
server 110 sends a transmittal report to the first fax transceiver 102. Having completed 
delivery of the fax, at block 424 the second server 110 releases the input/output port 

10 214; this action changes the state of the port 214 from active to inactive. The process 
then terminates at block 426. 

In view of the foregoing, it will be appreciated that the invention provides a 
process by which available capacity of dial-up modem pools can be used in providing a 
low cost system for transmission of signals between distant fax transceivers. The 

15 invention may be embodied in other specific forms without departing from its spirit or 

essential characteristics. The described embodiment is to be considered in all respects 
only illustrative and not restrictive. The scope of the invention is, therefore, indicated 
by the appended claims rather than by the foregoing description. All changes that fall 
within the meaning and range of equivalency of the claims are to be embraced within 

20 their scope. 
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